Leaf symptoms of rizomania in sugar beets appear in various types, such as yellow vein, yellowing, crinkling and magnesium or potassium deficiency-like symptoms.
On the other hand, proliferation of rootlets and necrosis of vascular bundles are the general symptoms in roots1).
Infection of Polymyxa betae Keskin, a fungus that is an obligate parasite, is consistently observed in the rootlets of sugar beets affected by rizomania2).
A rod-shaped virus, beet necrotic yellow vein virus (BNYVV), has also been isolated from leaves showing necrotic yellow vein symptoms, and from rootlets of the rizomania-affected plants3,4). The authors already reported that symptoms specific to rizomania were produced by inoculation with the virus alone5).
Kanzawa reported that the number of resting-spore clusters of P. betae in the infested nursery soil had an influence on the degree of rizomania incidence and its damage to sugar beets6).
Rod-shaped virus particles were reported to be observed in the zoospores in zoosporangia of P. betae, and this suggested that P. betae would be a possible vector of BNYVV7).
This paper deals with further evidence on the transmission of BNYVV by the resting-spores of P. betae.
Twenty-day-old sugar beet seedlings (Beta vulgaris L.c.v. Monohope) grown in sterilized soil were used.
Removing the soil from the roots by washing, the seedlings were inoculated with P. betae by addition of 0.1ml of distilled water containing the resting-spore clusters in various concentrations to their roots. Then each seedling was transplanted into a pot (21cm in diameter) containing sterilized soil, and grown in a greenhouse for three months.
The purification procedure of resting-spore clusters of P. betae is shown in Fig. 1 . Rootlets with the resting-spore clusters ( Fig. 2) were collected from sugar beet plants affected by rizomania. They were chopped in distilled water, and then filtered succesively through 100-and 400-mesh screen.
The filtrate was centrifuged at 1,000rpm for three minutes. The pellet was suspended in distilled water, and then resting-spore clusters were collected by the use of a micromanipulator.
The collection procedure was repeated several times.
The final suspension of the resting-spore clusters was almost pure except for the contamination of only a few bacteria (Fig. 3) . The resultant solution after the final collection, which did not contain even a single restingspore cluster, was used as control solution.
Three months after inoculation, each sugar beet plant was examined for the development of rizomania symptoms and the presence of P. betae or BNYVV.
To examine for the presence of the resting-spore clusters, small pieces of rootlet tissues cut from each plant were stained with lactophenol acidfuchsin. The presence of BNYVV in rootlets was examined by inoculating them to Beta vulgaris L., Tetragonia expansa Murr.
and Chenopodium amaranticolor Coste and Reyn. used as test plants.
P. betae was found in 90% of plants infected with BNYVV, but only in 10% of plants uninfected (Fig. 4) .
Results of our study showed that BNYVV-infected sugar beet plants were usually infected also with P. •~900. betae.
•~52,000.
